INTRODUCTION
G lobally, there is a need to explore medicinal plants exhibiting ability to improve mental health. In the recent years, a number of nootropic herbs are reported to enhance mental abilities, concentration, cognitive function and intelligence, but data pertaining to their clinical screening are minimal. Medhya rasāyana comprises a major category of nootropic herbs that are indicated for all mental disorders in Ayurvedic classics. Medhya rasāyana drugs enhance the function of buddhi (intellect), decreases the rajas and tamas dośas and improves the KEY WORDS: Memory, nootropic, Shankhapushpi, tablet functions of manas. Some herbs indicated for their medhya action are manḍūkaparṇi (Centella asciatica Linn.), yaṣṭimadhu (Glycirrhiza glabra Linn.), guḍūci (Tinospora cordifolia Wild. Miers) and śaṅkhapuṣpī (Convolvulus pluricaulis Choisy.); in distinct dosage forms. [1] Śaṅkhapuṣpī, with flowers shaped like a śaṅkha (conch), which is one of Śiva's sacred instruments often used in ritual worship.
[2] It has been used as a rejuvenator, anti-ageing agent, mental stimulant and tranquilizer. [3] Earlier preclinical studies on various extracts of śaṅkhapuṣpī reported significant results on learning behavior and memory enhancement activity [4] and it has been recommended for use as a brain tonic to promote intellect and memory and to alleviate nervous disorders and hypertension. [5] In spite of plentiful preclinical researches already carried out, only a few clinical studies exploring its nootropic activity are available.
The potency of a single or compound drugs can be further augmented by subjecting the raw drug to the Bhāvanā process, by levigating the cūrṇa (powder) with its own juice or decoction. [6] Bhāvanā saṃskāra can be helpful in developing pharmaco-therapeutically potent new molecules. Various herbs including śaṅkhapuṣpī have reported to become rasāyana through this process. [1] Considering all these, present clinical study is executed to revalidate the classical concept of medhya rasāyana for śaṅkhapuṣpī and comprehend the impact of Bhāvanā in augmenting its therapeutic value. Śaṅkhapuśpī tablets were prepared by subjecting the cūrṇa to three Bhāvanā processes using its own svarasa.
MATERIALS AND METHODS

Source of data
Thirty physically healthy volunteers (18 male and 12 female) from Jamnagar city, Gujarat, who met the inclusion criteria, were included in the study.
Inclusion criteria
Physically healthy volunteers having complaints of poor memory were selected on the basis of smaraṇa śakti (recollection power). Age groups between 16 and 25 years (mean 22.5 ± 0.32) were randomly selected without any bar of race, religion and sex.
Exclusion criteria
Patients with any type of known psychiatric disorders or any systemic diseases were excluded from the study.
Study design
In this single group pre-post study, written informed consent was taken from each volunteer willing to participate before the start of the study. For data collection, Weschler's memory scale (WMS) tests were carried out before (pre) and after (post) 2 months intervention. Institutional Ethical Clearance obtained from Ethical Committee of the I.P.G.T. and R.A., Jamnagar, and the study has been registered at CTRI (Number: CTRI/2013/10/004100).
Preparation of Śan . khapus . pī tablet
Śaṅkhapuṣpī cūrṇa was given three Bhāvanā of śaṅkhapuṣpī svarasa and the tablets of 500 mg prepared in Pharmacy, Gujarat Ayurved University, Jamnagar. The confirmatory test for completion of Bhāvanā was done as per subhāvita features narrated in classics. [7] Bhāvanā is a specific procedure in which a powdered drug of herbal or mineral origin is thoroughly mixed with the liquid media (expressed juice, decoction etc.) and staged intermittent trituration followed by drying (preferably in sunlight). The process is carried out till the attainment of subhāvita features (confirmatory test for completion of levigation) and complete absorption of liquid into the powder and drying of the mixture. [8] Prior to clinical use, prepared bhāvita drug was subjected to pharmacognostical and phytochemical evaluation in the laboratories of the institute. [9] Posology Four tablets (each 500 mg) of śaṅkhapuṣpī were given at udānakala (2 h after food) with milk for duration of 60 days.
Criteria for assessment
Subtests of WMS are verbal retention for similar pair, verbal retention for dissimilar pair, auditory immediate (AI), auditory delayed (AD), visual immediate (VI), visual delayed (VD), auditory recognition and visual recognition. Specific scoring pattern was developed for assessment of the effect of therapy. Scores ranging from 0 to 5 were given to each subtest. All tests were performed as per the proforma made by the scholar and according to the performance of the individual, the scoring pattern was designed. The final effect was assessed in terms of no improvement, mild improvement, moderate improvement and remarkable improvement. Total effect of therapy was assessed as follows: 
RESULTS AND DISCUSSION
Of the 30 volunteers enrolled in the study, all completed the study. All volunteers had complained of memory loss and lack of concentration while 80.6% volunteers had disturbed sleep. Disturbed or lack of sleep has very close relation with memory loss as sleep is an active, repetitive and reversible behavior serving several different functions such as repair and growth and has functions in learning and memory. [10] Inability to relax was found in 92.7% of volunteers. 55.6% volunteers had depression and anxiety was found in 78.6% of volunteers. One of the causative factors for memory loss is depression [11] [ Figure 1 ]. Statistical data on WMS subtests and the total effect of therapy are illustrated in Tables 1  and 2 respectively. All these symptoms in this age group may be because of educational and professional stress. [12] Stress vitiates cancalatva guṇa (restless quality) of vāta [13] which hampers concentration power and thereby leading to other symptoms related to memory loss. Śaṅkhapuṣpī has given highly significant results in AI, AD, VI and VD tests. Ayurvedic texts emphasize that even a small quantity of drug will exert amplified multiple action if it has been subjected to proper Bhāvanā. The highly promising results observed may be due to amplifying effect of Bhāvanā process on śaṅkhapuṣpī cūrṇa using its own juice. Acārya Caraka has expounded the medhya guṇa (nootropic property) of śaṅkhapuṣpī as "medhya viśeṣeṇa ca śaṅkhapuṣpī." [13] The present study validates the statement of Caraka.
Description of the probable mode of action of the herb is quite difficult, and a little attempt is made here. In memory impairment, Śaṅkhapuṣpī by virtue of its tridoṣa śāmaka property [6] balances pitta and vāta and improves smṛti. At psychological level, functioning of dhī (intellect), dhṛti (determination) and smṛti are impaired due to imbalance of rajas and tamas doṣa of manas, [6] At somatic level, tridoṣa are vitiated, particularly prāṇa, udāna and vyāna vāta, sādhaka pitta and tarpaka kapha. Various psychological and somatic symptoms are produced as an outcome of continuous doṣa dūṣya sammūrcchana. Any therapy aiming at smṛti vardhana, should essentially involve the means to break above samprāpti (pathogenesis). It can be said that the medhya effect [6] and tridoṣaśāmaka guṇa of śaṅkhapuṣpī proved effective for smṛti improvement. Śaṅkhapuṣpī seems to help normalize rajas and tamas doṣas of manas [6] by its tridoṣaśāmaka guṇa, controlling vāta that is the regulator of manas. [6] Śaṅkhapuṣpī increases self-awareness besides decreasing āvaraṇa (covering/obstruction) over manas, and therefore retention power of manas is increased. Because of this, indriyābhigraha (control over senses) and svanigraha (self-control) karma of manas [6] function appropriately and manas can recognize subjects properly. Therefore, it can be claimed that the medhya guṇa of śaṅkhapuṣpī improves all three process of buddhi that is, dhī, dhṛti and smṛti, which affect specially in long-term memory by helping to recollect subjects after long duration.
Limitation and future directions
The present study is a preliminary attempt to validate the medhya effect of śaṅkhapuṣpī as described in Ayurveda. Since sample size and duration of the study are small, broader studies are required to re-assess results and to explore those aspects that remain untouched. Different age groups can be selected to investigate its effect on different age group. Future studies can be done by providing more Bhāvanā, to augment the potency of the drug. Present study provides much safer and affordable therapeutic option in augmenting memory. In difficult conditions where conventional treatment options are beyond the affordability of patients, therapies of this type can be hopeful and promising.
CONCLUSION
Overall results for Śaṅkhapuṣpī tablet were significant for all the subtests of WMS. For long term retention (medhā) and recollection (smṛti), bhāvita śaṅkhapuṣpī tablet has shown highly significant results, because of its rasāyana, medhya and tridoṣaśāmaka properties proved to be more useful. This study seems to be first of its kind in analyzying the effects on long-term memory. Nurturing these types of researches on nootropic herbs, in the long run, hopefully, will help bring solutions in public health initiatives to boost health care delivery system in the area of mental health care. 
